Abstract. This study empirically examines psychological reactions to spinal cord injury from a coping and adaptation perspective. Ego defensive, affective and coping reactions, and long-term personality reactions are described at the time of discharge from the acute care hospital (n = 1 9 0). These psychological reactions are examined for their association with neurological function on admission, at discharge, and changes in neurological status during hospitalisation. Affective reactions to injury were still evident in this sample and related positively to severity of motor and, to a lesser degree, sensory disability. Affective reactions were also generally associated with negative coping responses which could interfere with successful rehabilitation therapy.
Introduction
ACUTE spinal cord injury imposes profound psychological trauma on the patient. The almost instantaneous passage from a state of active physical well-being to one of total or partial paralysis places an enormous strain on the patient's psychological repertoire for coping with the reality of the trauma and for making an eventual, optimal adaptation to living with permanent paralysis. The concepts of coping and adaptation are increasingly being used in the counselling disciplines to shed some light on the psychological mechanisms which individuals use to manage major personal catastrophes (Coelho et al., 1974) . There are at least three ways of looking at psychological reactions to spinal cord injury: (a) the affective reactions, including ego defensive reactions, which immediately follow acute trauma, (b) the secondary reactions for coping with trauma and disability, and (c) the longer-term personality reactions to disability. We have reviewed the spinal cord literature using coping and adaptation as a theoretical perspective elsewhere (Bracken & Shepard, 1980) . Much of the existing literature indicates that psychological reactions, such as denial, depression and anger, are almost universal in spinal cord patients. (Gutt mann, 1976; Mueller & Thompson, 1950; Nagler, 1950; Roberts, 1972; Siller, 1969) . There has, however, been little attempt to document empirically what the normal range of intensity is in these reactions. Such data are important if we are to understand more fully the conditions under which psychological reactions play an adaptive role in supporting the recovery of the patient or when the same psychological reactions might be maladaptive. Neurological function also gives a more precise indication of the success of surgical and other treatments in terms of anatomical and physiological response to treatment. Thus, in documenting a spinal cord patient's psychological response to injury, the outcome measures of neurological function can offer more precise and generalis able relationships. Once any association between neurological and psychological variables has been demonstrated, however, the psychological factors must be further considered within their socio-demographic setting and in terms of the patient's activities of daily living.
In this paper we seek to examine objective psychological parameters, cast in a coping and adaptation framework, for their prevalence in a population of spinal cord patients at the time of discharge from an acute care hospital. The relationship of the psychological measures to neurological function and to functional status at discharge is examined.
Methods
Detailed information on spinal cord injured patients was collected between November 1973 and September 1977 from hospitals all over Connecticut. All patients who received a traumatic spinal cord injury and sustained some neuro logical deficit were eligible for study. Although injury and immediate emergency care may have occurred outside the state, all patients received initial acute care treatment in Connecticut. New cases were identified weekly by telephone contact with hospitals and the offices of neurosurgeons participating in the study and we have ensured that our case ascertainment in these hospitals is quite complete . Patient consent to participate was obtained in writing after the study team was assured that the patient's medical condition was stable and that the nature of the injury had been fully explained.
Detailed medical data were obtained from the medical record, interviews with attending physicians and other personnel, and from the patient. Information included details of emergency room procedures; measurement of sensory, motor and cranial nerve impairment; definitive surgical and other treatments, and compli cations. All clinical information and measures of neurological function were evaluated by a neurosurgeon on the study team and transcribed onto our own data collection forms. Medical information was collected at hospital admission, discharge, and at one year following injury. Socio-demographic and psychological information was obtained using an objective standardised questionnaire developed specifically for the study and given by trained interviewers at discharge and one year follow-up.
What follows are operational definitions of variables requiring further explana tion. Except where indicated the items were all developed specifically for this study.l
Motor function: Bilaterally for each spinal cord segment a clinician determined whether there was: (I) no contraction; (2) some trace of contraction; (3) active movement with antigravity; (4) active movement against resistance. The most severe motor function category, number I, is when the most proximal myotome with absent contraction is the first palmar interosseous or higher. When absence of contraction occurs in the ilio-psoas or lower, patients are placed in category 2. Category 3 is used when a trace of contraction is exhibited in some myotomes while category 4 denotes patients having at least active movement against gravity in all myotomes. If a discrepancy existed between right and left sides the most dysfunctional level was coded.
Sensory function: The clinician recorded bilaterally for each spinal cord segment if the patient's response to pin-prick was absent, decreased or normal. The most severe category, number I, was used if the highest level of absent sensation occurred at segment TI or above (TI was chosen because of its significant representation in the upper extremity). The next category, 2, was defined if absent sensation occur red at T2 or below. Category 3 included all segments with decreased sensation to pin-prick. Category 4 was used when all segments showed normal response to pin-prick.
For both motor and sensory function, category I indicated quadriplegia, 2 paraplegia, 3 paresis, and 4, patients scoring normal on the motor or sensory examination but presenting with a clinical picture indicating some cord injury; for example, because of reflex dysfunction or the Babinski syndrome.
Changes in motor and sensory function: Change scores were obtained by subtracting the level of neurological function on admission from that recorded at discharge. A more detailed account of all neurological measures used in this study has been previously reported .
Denial: Based on two questions to which the patient reported agreement on a 5 point scale. One question, for example, was 'I feel that I am not as ill as the doctor says.' The 5 point scale (agree strongly, agree somewhat, neither agree or disagree, disagree somewhat, disagree strongly) was used to measure all the following items unless otherwise indicated. Depression: Measured using the average of a patient'S response to three questions, e.g., 'being ill makes me feel sad (hopeless and depressed).' Current feelings of anger, anxiety and depression: Were measured using, respectively, 8, 10, and 9 item adjective check lists (ACL) derived from Zuckerman (1 960) and Lubin (1 965). All three scales required endorsement of positive and negative items in terms of 'how you feel today' (e.g. true for 'anxious' and false for 'calm' both contributed to the anxiety scale).
Dependency on sick role: Measured using average response to three questions, e.g. 'In the hospital it is best to let others take care of all your needs.' Since we interviewed patients at discharge from hospital we consider dependency on the sick role to be a measure of the poorest adjustment. This agrees with the classic Parsonian formulation of sick role in which a person is expected to make an effort to relinquish the sick role when physically able to do so (Parsons, 1951) .
Adapted to trauma: Patients reported level of agreement to four questions, e.g. 'My illness makes me feel less of a person than I was.' Although conceptually close to the measure for sick role these questions refer to the illness generally rather than the period of hospitalisation on which the sick role focused.
Acceptance of therapy: Four questions were used to seek the patient's agreement, e.g. 'Sometimes the cure is worse than the sickness.'
Positive attitude about the future: Patients were asked four questions concerning attitudes toward the future, e.g. 'Sometimes I look forward to dying.'
Adaptation to life in general: Twelve items measured adaptation to life, e.g. 'As I look back on my life, I am fairly well satisfied.' Ego resilience: Measured by a shortened 18 item version of the Block scale (Block, 1965) reflecting the Freudian construct which refers to personality mechanism regulating the motivational forces that influence behaviour.
Internal (versus external) locus of control: Measured by a shortened 8 item version of Rotter's scale (Rotter, 1966) discriminating between 'internal' individuals who believe they can help themselves better their own lives, and 'external' people who believe their fortunes depend on uncontrollable events.
Results
Demographic characteristics of the patient sample are shown in Table I . The patients were generally young, with over one third of the sample being under 21 , and more than one half 30 years of age or less. Patients were more than four times as likely to be male than female, and almost half had never been married.
Motor and sensory function
Motor and sensory function were measured in the emergency room and at discharge; the average number of days between these measurements was 51'6 (S.D. = 37·8). The large standard deviation reflects the wide range in this time period (from 2 to 239 days). The results of these tests are shown in Table 2 . In the emergency room most patients are in the severe dysfunctional categories whereas at discharge there is a shift to less severe categories. These differences were also computed using change scores for each patient. The greatest majority of patients show no change in motor (65'5 per cent) or sensory (64.6 per cent) function between emergency room and discharge. Among patients whose neuro logical status did change, more improved than deteriorated. Moreover, improve ment was almost equally likely to occur in motor and in sensory function (25'6 per cent and 22·8 per cent showing improvement respectively). Approximately one in 10 patients became worse during their hospital stay (8'9 per cent and 12'7 per cent decreasing on motor and sensory function respectively). When we examined the degree of improvement in motor and sensory function most patients who improved were paretic on admission and normal when discharged. Patients who had deterioration of motor function were generally paraplegic on admission and quadriplegic at discharge or paretic on sensory function on admission and para plegic at discharge.
Psychological reactions to injury
Psychological reactions to injury were obtained about the time of discharge. The average number of days between admission to the emergency room and psy chological testing at discharge was 46'0 days (S.D. = 32'2). The range of days covered was from 8 to 242 days. Differences in sample size occur because of loss to follow�up at discharge and because of missing infor mation on single data items. Among patients not followed up, 14 died, three were transferred to out-of state hospitals and one refused permission for the discharge interview.
The distribution of psychological reactions is shown in Table 3 . Although these measures were taken at discharge from the acute care hospital considerable denial of injury still existed as did anger, anxiety and depression when measured using the 'trait' indices. When measured by the adjective list, however, these reactions were not so evident. This is possible because the check list was limited to 'how you feel today.' The total sample scored around the theoretical mean on the measure of dependency on the sick role. The spinal cord patients generally reported psychological adaptation to the trauma, acceptance of therapy, adaptation to life in general and felt positive about the future. The spinal cord patients also scored around the theoretical mean on the personality measures of ego resilience and locus of control.
Intercorrelation of psychological variables
As expected, some psychological measures were more highly intercorrelated than others (Table 4) . Greater denial of disability at discharge was independent of most other psychological measures. Patients who scored high on denial also scored low on depression; presumably a more conscious acknowledgement of the severity of the disability is necessary for depression at this stage. Not unexpec tedly, patients expressing denial were significantly less well adapted to their trauma.
The trait measures of anger, anxiety and depression were modestly correlated with their counterparts from the adjective checklist. That these are not more highly correlated indicates that measures of how a person feels 'today' are not entirely indicative of stable or chronic psychological reactions. Anger, anxiety and depression were all positively intercorrelated. Dependency on the sick role, however, was not significantly associated with any other affective reaction.
Coping reactions were, in part, inter-related. Patients who were more adapted to life in general were also more positive about the future and more likely to accept their therapy.
Of particular interest is the relationship between the affective and coping reactions. The most depressed patients at discharge were less likely to accept therapy; however, a greater dependency on the sick role increased acceptance of therapy. Patients scoring higher on the measures of anger, anxiety and depression were all significantly more uncertain about their future and, not surprisingly, less well adapted to life in general. Ego resilience and internal versus external locus of control were, themselves, positively inter-correlated as one would expect, but not sufficiently so as to believe that they are not measuring fairly independent personality factors. Patients high on ego resilience and with internal locus of control were significantly less angry and anxious and more likely to accept therapy and were better adapted to life in general.
Association of psychological reactions to neurological function
We examined the relationship between psychological reactions to injury and (r) motor and sensory function in the emergency room, (2) neurological function at discharge, and (3) changes in neurological function during acute care hospitalisation (Table 5) .
Denial of injury is unrelated to severity of motor and sensory dysfunction. The affective reactions, however, are somewhat more strongly associated with a greater loss of motor function in the emergency room. Loss of sensory function is 19/5-B A severe loss of neurological function at discharge was related to poor adap tation to the trauma. Patients were less positive about the future if they had more severe sensory loss at discharge. Patients whose sensory function decreased were significantly less positive about the future than were other patients. See footnotes to previous tables. For the F -test, * p < 0'05 ** P < 0'01 (based on one way analysis of variance), A positive association indicates a higher score on the psychological reaction and a greater loss of function (or a worsening of function from ER to Discharge), A negative association indicates the reverse, Signs are only presented when a test for linearity is significant. In this procedure the linear component represents the sum of squares which the independent variable accounts for when a linear regression model is applied to the data.
A positive and negative sign indicates a significant quadratic relationship, viz: improvement and worsening both resulting in a higher score on the psychological reaction compared with no change, Patients with severe motor loss were lower on ego resilience, significantly so for severe motor loss at discharge.
Discussion
Before discussing the results of the study, it is important to point out some of its limitations. The psychological measures were made at discharge from acute hospitalisation, and neurological function was measured in the emergency room and at discharge. Discharge from acute care represents a significant change in focus of the patient's treatment. It indicates that the patient's physical condition has stabilised, complications are under control and that hospital personnel consider the patient ready to return to more independent living. Rehabilitation procedures generally start during acute hospitalisation and become the primary focus of professional attention after discharge. While there is good reason to use the time of discharge to measure the psychological outcomes, the time from injury to dis charge in this study averaged four weeks but varied considerably between patients according to the severity of their injury. Consequently, we cannot, from this study, document the natural course of psychological reactions to spinal cord trauma during the initial hospital stay. This is an important study for others to undertake.
Although emergency room neurological status in this study has a definite temporal relationship with the discharge measures and a 'causal' direction to their association is assured, this is not true for associations between the psychological and neurological measures taken at approximately the same time of discharge.
Immediately following each interview all patients were psychologically rated by the interviewer using scales which corresponded to the self report items answered by the patient. Assessments of anxiety, depression, guilt and attitudes toward the future by the interviewer all correlated highly (p < 0'001) with the patient's own assessment. Hostility, adaptation to life and ego resilience correlated somewhat less strongly (p < 0'05) and denial (p = 0'06) and dependence on sick role (p < 0'2) were not significantly associated. For the latter item one might expect the interviewer to have difficulty ascertaining in the course of the interview how much assistance a patient normally requests. These findings, therefore, provide general validity to the self report measures used in the present report. The Zuckerman, Block and Rotter scales have been validated in other studies but 'normal' scores which adjust for the unusual characteristics of the acute spinal cord population, such as the disproportionate male to female ratio, are unavailable. Moreover, since our intention is to study differences between various groups of spinal cord patients according to their neurological state our more phenomenologi cal approach is appropriate. The findings should not, however, be directly com pared to those of other investigators who may have used different measures, even of the same psychological trait.
The psychological items used in this study were able to detect affective and coping reactions in this cohort of spinal cord patients. Affective reactions were less common when measured by the Adjective Check List but those that were detected correlated more strongly with neurological function than the trait items. This is probably because these questions were limited to how patients felt 'today' and detected more acute and intense reactions. Some differences between the two affective measures may, however, be due to the task demands of the tests them selves, one a check list and the other a rating scale. Nonetheless, we would not expect total agreement between the Adjective Check List and trait items for the same affective reaction since a patient's daily mood is likely to fluctuate more than changes in affect determined by the trait items. Although trait items are traditi onally considered to measure 'stable' reactions, this means that changes detected by these measures occur much more slowly, probably over periods of months rather than days.
Other investigators have reported that denial continued into the rehabilitative stage may impede recovery and may also cause severe depression. (Roberts, 1972; Vincent, 1975; Stern, 1975) . Some denial of the severity of disability was still quite common in this study even though patients were ready to be discharged from their acute hospitalisation. Unexpectedly, denial was unrelated to level of injury. The greater emotional need to deny severe disability initially may be counter balanced by difficulty in actually denying severe paralysis. There was a tendency for denial to be related more to loss of sensory, rather than motor function. It may be easier to deny sensory rather than motor loss. It was also interesting to note that denial was generally unrelated to other affect and coping reactions.
A majority of patients showed evidence of anger, anxiety and depression at discharge and these reactions were all positively related to severity of motor disability and, to a lesser extent, with loss of sensory function. Possibly here too, cognition of motor loss has much greater psychological impact than does sensory loss. Our findings also suggest that the more depressed patients at discharge have not rejected the sick role and are less likely to accept therapy. Patients who were anxious, angry and depressed were also less well adapted to life in general or to the future. These patients may be less likely to respond well to the rehabilitative stage of their therapy.
Premorbid personality has been considered of prime importance in predicting how patients cope with injury (Cibeira & Liendo, 1972; Kerr and Thompson, 1972; Mueller, 1962; Thorn et at., 1946; Winston et at., 1969) . We used stable personality variables as surrogate measures of premorbid personality. The person ality measures of ego resilience and locus of control, which reflect psychological resources for coping with traumatic injury, both indicated that higher ego resilience and internal locus of control were associated with fewer affective reactions and improved coping. Both personality measures, however, were themselves associ ated with loss of motor function. The severe trauma of spinal cord injury would appear to change what are often considered to be fairly stable personality traits. Greater motor loss itself reduces ego resources which, in turn, reduce the severely disabled patient'S ability to cope. It might be more appropriate, therefore, in psychological studies of spinal cord patients, to consider 'stable' personality measures as being subject to change. Moreover, that such profound psychological changes occur may explain some of the psychological mechanisms that make it so difficult to cope with severe trauma (Petrus & Balaban, 1953; Wittkower et at., 1954) .
The change scores for sensory and motor function were generally not sensitive to the psychological measures. This could be because of the relatively small degree of change found in most patients. Patients who were both improved and worsened on sensory function were more depressed than patients who were un changed in this modality. If this finding is supported by other studies we would speculate that the two groups are reacting to different problems: possibly worsening patients to their neurological condition and improved patients to difficulties that must be faced as they return to more independent living.
The results of this study represent a first stage in quantifying many clinical observations made in the literature. The findings of the study should be replicated and additional data is required, particularly to document the natural history of affective and coping reactions during hospitalisation. The current findings do suggest, however, that severe psychological reactions to spinal cord injury continue to be evident when the patient is discharged from the acute care hospital. More over, many patients exhibit severe enough psychological reactions that these reactions are likely to interfere with future rehabilitation. The study indicates a need for more thorough and intensive psychological counselling of spinal cord patients during acute hospitalisation. It is not enough to leave this for the rehabili tative phase of treatment.
RESUME
Cette etude examine d'une maniere empirique les reactions psychologiques aux lesions de la moe!le epiniere du point de vue de l'ajustement et de l'adaptation. Elle decrit, au moment ou se termine Ie sejour it l'hopital pour soins intensifs, des reactions defensives du moi, affectives et d'ajustement ainsi que des reactions it long terme de la personnalite (n = 190). Ces reactions psychologiques sont etudiees pour les rapports qu'elles ont avec la fonction neurologique it l'admission, it la sortie ainsi qu'avec les changements de l'etat neurologique pendant l'hospitalisation. Des reactions affectives it la lesion etaient encore evidentes dans ce groupe d'etude et etaient en rapport direct aved la severite de l'incapacite motrice, et dans une moindre proportion, sensorielle. D'une maniere generale, les reactions affectives etaient egalement associees it des methodes d'ajustement negatives susceptibles d'entraver Ie succes de la therapie de rehabilitation. L'etude indique qu'une assistance psychologique intensive est necessaire it de nombreux patients au cours de l'hospitalisation ou leur sont dispenses des soins intensifs et avant leur transfer pour rehabilitation.
ZUSAMMENFASSUNG
Diese Studie untersucht aufgrund von Beobachtungen und Erfahrungen psycholo gische Reaktionen bei Riickenmark-Verletzungen yom Standpunkt des Uberwindens und Anpassens aus gesehen. Selbstverteidigung, einfluBreiche und Uberwindungs-Reaktionen, sowohl als auch lang-anhaltende Personlich-keits Reaktionen werden beschrieben, und zwar zur Zeit der Entlassung yom Hospital mit besonders intensiver Krankenpflege (n = 190). Diese psychologischen Reaktionen werden wegen ihrer Beziehung zu Funk tionen des Nerven-systems untersucht zur Zeit der Aufnahme und EntlaBung; und Veranderungen im neurologischen Zustand wahrend des Krankenhaus-Aufenthalts werden gepriift. EinfluBreiche Reaktionen zur Verletzung waren in dieser Gruppe noch bemerkbar und bezogen sich iiberzeugender Weise am deutlichsten auf die Unfahigkeit der Bewegungs Nerven und zu einem geringeren Grade auf die Unfahigkeit der Gefii hls-Nerven. EinfluB reiche Reaktionen waren auch allgemein mit negativen Uberwindungs-Gegenwirkungen verbunden, die erfolgreiche Gesundung storen konnten.
Diese Studie zeigt, daB intensive psychologische Beratungen bei vielen Patienten wahrend des akuten Krankenhaus-Aufenthalts und vor dem Transport zur Rehabilitierung notwendig sind.
